Localisation technique that monitors wireless communications and location dependent signal characteristics is presented in this paper. The human body contains more than 70% water which is causing variances in the Received Signal Strength Indicator (RSSI) measurements.
Introduction
Many applications could be developed using passive localisation such as detecting intruders [1, 2, 3] , helping emergency responders, military forces, or police arriving at a scene where entry into a building is potentially dangerous [4, 5] .
The radio frequency used by the nodes is 2.4 GHz.
The human body contains more than 70% water and it is known that resonance frequency of water is 2.4 GHz [2, 6] . Thus the human body is reacting as an absorber attenuating the wireless signal. The DfP Localisation technique [7, 8, 9, 10, 11] identifies a person's location without the use of electronic devices, thus it can be included in the spatial locations subcategory [1, 2, 3, 4] . It is called passive localisation as the person being tracked is not carrying any electronic device such as tags or sensors. The DfP features can be classified as follows: tracking, identification, detection, multi-person and automatic construction of a passive radio map [1, 2, 3] . The DfP technique can use a standard Wi-Fi infrastructure to record location information. More details about radio propagation indoors can be found in [12, 13, 14] .
A DfP scenario has two phases: the offline training phase and the online tracking phase. During the offline phase the radio map of the environment is recorded. The passive radio map is built recording the RSSI in specific locations in the environment. The measurements recorded during the offline phase are compared with the signal recorded during the online phase. If a person entered the room, a variance of the RSSI will be generated and an 22 G. Deak, K. Curran, J. Condell event can be triggered. In order to track a person, deterministic and probabilistic algorithms were evaluated in [3] . The authors concluded that probabilistic algorithms outperformed deterministic algorithms.
An alternate technique to perform a tag-free localisation is ultra-wideband (UWB). The advantages of using UWB are the simplicity of the hardware used, the decreased interferences and reduced susceptibility to multipath fading. The technique called UWB Throughwall Imaging (TWI) (also called through-the-wall surveillance) was presented in [4, 5] .
Two other approaches that can be classified as sensorless passive localisation are physical contact and computer vision [3] .
TilteTrack is a simple and low cost two-dimensional location estimation system based on capacitance measurements [15] . The system is said to be unobtrusive, an aspect that is not considered in other localisation systems.
The system measures the changes in the capacitance between floor tiles (transmitting electrodes) and two types of receiving electrodes (plate electrode and wire electrode) and uses a single-chip architecture. The tracking area is built as a square of 3 x 3 tiles, with a 5 mm spacing between the tiles.
AirBus [12] is a passive localisation system based on detection of airflow disruption indoors caused by human movement. The environment, e.g. a house, is considered to be a closed air circulation environment with central heating, ventilation, and air conditioning (HVAC).
Computer vision is viewed as a DfP system because the tracked person is not carrying any devices or tags. The focus for such a system could be transforming a simple environment into an intelligent environment [16] . The EasyLiving project [17] aims at developing a system that could trigger events based on the location of a person, shows the method used for data collection. Section 5 concludes the paper.
Radio Communication Protocols

Radiogram Protocol
Radiogram is a datagram-based protocol implemented in the Java Sunspot Software Development Kit (SDK). This protocol uses a Radiogram Connection interface that allows transmission and reception of packets between two or more Sunspot nodes [18] .
The four Sunspot nodes in Fig. 1 use broadcast method to communicate, the data being delivered to all the nodes listening on a selected port. Broadcast is not recommended for datagrams larger than 200 bytes and it is claimed to be unreliable when the list of receiving nodes is unknown [18] .
Transmission Control Protocol (TCP)
TCP is a core protocol complementing the Internet Protocol (IP) and a component of the Internet Protocol Suite. Sequence number 64
Acknowledgment number
. . .
Fig. 1: Experimental test bed
The entire suite is oftenly referred as TCP/IP. Table 1 shows the standard TCP header.
A TCP segment consists of a header and a data section.
The TCP header contains 10 mandatory fields and an optional extension field (Options). The data section follows the header. The header contains the following fields:
• Source port (16 bits 
User Datagram Protocol (UDP)
UDP is another core member of the Internet Protocol Suite. It has higher throughput in comparison to TCP, but on the other hand it is unreliable when sending important data.
UDP uses a simple communication model without handshaking packets, thus it does not provide reliability or data integrity. It does not include error checking or correction which makes data transmission faster, thus offers possibilities for real-time systems where loosing packets is preferred over waiting for delayed packets. UDP's transmission method can be useful for applications running on servers replying to a large number of clients. Table   2 shows the structure of a UDP packet. 
History Aware DfP Localisation
The test bed in Fig. 1 
Initial measurements
The GUI (Graphical User Interface) illustrated in A broadcast method simulates a standard wireless communication between access points (APs) and various mobile devices, thus using this method for a Java Sunspot WSN will result in a different number of measurements over time collected by each node. We consider that a token algorithm gives us more control on the proposed system in order to decide which node and when it will start sending beacons.
We have developed a Java application using Netbeans IDE (Integrated Development Environment) and the Sunspot SDK (Software Development Kit). This gives us access to the base station which collects the data and stores it in a PostgreSQL database. Afterwards the data can be saved in various formats, imported and post processed using functions/algorithms from Matlab toolboxes.
Histograms and historical data improve the system's accuracy and speed. Each point in the environment has a unique radio characteristic (RSSI measurement) which is recorded from each node at a specified time-stamp. Historical data can be used to decide where a person can be located next in the environment due to the fact that a person can only move from a previous point to a point located near to the previous position. 
